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AMERICAN ZINC, LEAD SMELTING CO. METHOD (COWteSy Of D r .  
John Johnston)-Weigh 0 .  j gram into a flask of :zoo cc. capacity. 
Add IO cc. hydrochloric acid and boil nearly tci dryness. Add 
j cc. nitric acid and take to dryness. Overheating or baking 
should be avoided. The best time to remove the  flask from the 
hot plate is when it is stained red all over. Care should be taken 
to  avoid spurting. Cool, and add I O  cc. hydrochloric acid and 
boil to half its volume. Add 50 cc. hot water and I O  cc. ammonia. 
If manganese is present add 2 0  cc. saturated solution of bromine 
water. Boil and filter through I I cm. filter, which should leave 
about one-third of the funnel exposed, into a beaker 375 cc. 
capacity. m’ash three times with hot water. Redissolve pre- 
cipitate into original flask with hot dilute hydrochloric acid, I 

part acid to 3 parts water. Add 
I O  cc. ammonia as before, and the same amount of bromine 
water, if manganese is present. Boil and filter through the same 
paper into the same beaker. Wash three times with hot water. 
Make the filtrate neutral with hydrochloric acid, using litmus 
paper as indicator, and add 6 cc. hydrochloric acid in excess. 
If copper is present add 2 0  g. test lead and boil until all copper 
is thrown down. Heat to i o o  C. and titrate with a standard 
solution of potassium ferrocyanide. Run the solution in rather 
slowly and stir constantly, A slight color change will be noted 
in the beaker when the precipitation is almost complete. This 
should not be ignored, since if i t  does not occur there is a possi- 
bility of error. Use a I per cent solution of ammonium molyb- 
date for outside indicator. 

Wash well with hot water. 
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A NEW METHOD OF SEPARATING ZINC FROM CADMIUM 
AND THE LATTER’S DETERMINATION 

IODOMETRICALLY1 
By ERIC JOHN ERICSOS 

Further research in the  development cf the  writer’s 
method for complete spelter analysis has demonstra- 
ted the  possibility of separating the  bulk of the  re- 
maining zinc from cadmium by crystal1ii:ation as zinc 
sulfate. The  exact composition of t he  latter has not 
yet been ascertained. I n  one analysis of the  crystals 
only ~ j .  j o  per cent was found, while the  formula 
ZnS04.7H20 calls for 2 2 .  7 3  per cent. 

rllthough a small trace of cadmium is entrained 
in the  zinc sulfate or zinc-ammonium sulfate, for 
technical purposes only one crystallization is deemed 
necessary, in view of the  large sample (19 .  z grams) 
of spelter taken originally. 

The procedure in spelter analysis is as follows: 
Referring t o  earlier publications2 for ?.etails for re- 

moving and  determining lead, t he  filtrate from the  
latter is boiled until nearly neutral and a white precipi- 
t a t e  appears. Then add jo cc. dilute sulfuric acid 
( I :  3 ) ,  boil down. t o  about 80 t o  IOO cc. volume and 
allow t o  stand over night. I n  the  morning the  bulk 
of the  zinc will be found crystallized out as sulfate. 
Decant the  clear solution and wash three times with 
cold water, allowing each washing t o  drain. Dilute 
the  filtrate t o  zoo cc‘. and pass in hydrogen sulfide 
until all cadmium is precipitated: usually I j  to  2 0  

minutes is sufficient with a fairly rapid evolution of 
gas. Allo.iv the  precipitated cadmium sulfide several 
hours time t o  settle before filtering off. Determine 

1 Presented a t  the  Sympos ium on t h e  Chemistry and d.letallurgy of Z inc ,  
54th Meeting American Chemical Society. Kansas City.  April 10 to  14, 
1917. 
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cadmium by any  of the  methods mentioned in the 
above-mentioned papers. 

Cadmium may also be determined iodometrically 
according t o  von Berg’s‘ method (modified), by trans- 
ferring t o  an  Erlenmeyer flask, adding about 1 2 5  cc. 
of distilled water, a measured excess of N/IO iodine 
solution and then 30 t o  jo cc. dilute hydrochloric acid. 
Shake and t i trate with sodium hyposulfite until 
slight iodine excess is indicated; then  add a few cc. 
starch solution and finish t i tration until disappear- 
ance of the blue color. The  difference is due t o  cad- 
mium: I cc. N,’Io iodine solution = 0 . 0 0 5 6 2  gram 
cadmium. 

The  new zinc-cadmium separation has been applied 
successfully t o  zinc ores also. Before its introduction 
i t  was a difficult matter t o  detect and determine ac- 
curately the  small amounts of cadmium usually 
occurring in these ores. 

PROCEDURE-DiSSOlve j grams ore in nitric or hydro- 
chloric acid, according t o  the nature of the  ore, fume 
off with 20 cc. sulfuric acid, add water, boil and fil- 
ter. T o  the  filtrate add an  excess of ammonia, boil 
and precipitate iron and alumina. Dilute t o  500 cc., 
filter and pipette off an aliquot portion representing 
3 or 4 grams; evaporate t o  l o r  bulk and  until small 
white precipitate appears; then add sulfuric acid and 
boil down t o  80-100 cc. Remove from hot plate and 
allow zinc t o  crystallize out.  Decant solution and 
precipitate cadmium as previously directed. Redis- 
solve on filter with hot hydrochloric acid, neutralize 
filtrate with ammonia and add about I O  grams tri- 
chloracetic acid: dilute t o  2 0 0  cc. and precipitate 
once more with hydrogen sulfide. A pure cadmium 
sulfide is now obtained, which may be determined by 
any  of thi: methods previously described, bu t  the  most 
accurate is undoubtedly the  gravimetric determina- 
tion as sulfate. 

I think t h a t  the above separation can be applied 
in brass analysis in detecting small amounts of cad- 
mium. Recently, attention was called t o  the difficulty of 
detecting 2nd determining small amounts of cadmium,2 
and the  need of more accurate methods. This applies 
particularly t o  methods of separation, since the  actual 
determination does not offer any unusual difficulties. 
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THE CHEMICAL EXAMINATION OF NATURAL BRINESs 
By @. R .  SWEE’JEY ANI)  J.¶?rfES R.  WITHROW 

The proper analysis of natural brines has aliT-ays 
been important. They are used by  chemical manufac- 
turers t o  make comparisons m-ith a view t o  reaching 
decisions as t o  prospectire yields of salt ,  bromine and 
other products. The war-time elevation of the  price 
of bromine from 3 0  cents t o  as high as $6 .  j o  per lb. ,  
as well as a similar elevation of other products derived 
from natural brine, has given rise t o  search for addi- 
tional sources of these products and a careful scrutiny 
of many of the  brines encountered in oil, gas and coal 

1 Sutton’s “Volumetric Analysis,” 10th Ed.,  p.  172. 
1 Eng. Mining J . ,  Mar. 3, 1917, p. 392. 
a Read before t h e  Industrial Division, Kansas City Meeting of the  


